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ABSTRACT
Purpose Globally, there are ~370 million Indigenous 
peoples. Indigenous peoples typically experience worse 
health compared with non- Indigenous people, including 
higher rates of avoidable vision impairment. Much of this 
gap in eye health can be attributed to barriers that impede 
access to eye care services. We conducted a scoping 
review to identify and summarise service delivery models 
designed to improve access to eye care for Indigenous 
peoples in high- income countries.
Methods Searches were conducted on MEDLINE, 
Embase and Global Health in January 2019 and 
updated in July 2020. All study designs were eligible 
if they described a model of eye care service delivery 
aimed at populations with over 50% Indigenous 
peoples. Two reviewers independently screened 
titles, abstracts and full- text articles and completed 
data charting. We extracted data on publication 
details, study context, service delivery interventions, 
outcomes and evaluations, engagement with 
Indigenous peoples and access dimensions targeted. 
We summarised findings descriptively following 
thematic analysis.
Results We screened 2604 abstracts and 67 studies 
fulfilled our eligibility criteria. Studies were focused on 
Indigenous peoples in Australia (n=45), USA (n=11), 
Canada (n=7), New Zealand (n=2), Taiwan (n=1) 
and Greenland (n=1). The main disease focus was 
diabetic retinopathy (n=30, 45%), followed by ‘all eye 
care’ (n=16, 24%). Most studies focused on targeted 
interventions to increase availability of services. Fewer 
than one- third of studies reported involving Indigenous 
communities when designing the service. 41 studies 
reflected on whether the model improved access, but 
none undertook rigorous evaluation or quantitative 
assessment.
Conclusions The geographical and clinical scope 
of service delivery models to improve access to eye 
care for Indigenous peoples in high- income countries 
is narrow, with most studies focused on Australia 
and services for diabetic retinopathy. More and 
better engagement with Indigenous communities is 
required to design and implement accessible eye care 
services.
INTRODUCTION
Indigenous peoples are custodians, guard-
ians and practitioners of unique ways of life.1 
Indigenous peoples have displayed strength 
Key questions
What is already known?
 ► Indigenous peoples globally experience worse health 
outcomes compared with non- Indigenous people, 
including a higher prevalence of avoidable blindness 
and vision impairment, most commonly due to cata-
ract and refractive error.
 ► In high- income countries, much of this inequality is 
a result of lack of access to appropriate eye care 
services for Indigenous peoples.
 
What are the new findings?
 ► There is a narrow range of evidence on how to deliv-
er accessible eye care services for Indigenous peo-
ples in high- income countries.
 ► The majority of the reports identified in our review 
were conducted in Australia and focused on teleoph-
thalmology screening for diabetic retinopathy.
 ► Less than half of all reports described service deliv-
ery models that aimed to be culturally appropriate 
or engage Indigenous communities during service 
design and implementation.
 ► The methodological approaches used to describe 
and evaluate interventions to improve access to eye 
care could be strengthened to provide more robust 
evidence on effectiveness.
 
What do the new findings imply?
 ► Future research needs a greater geographical scope 
and should include services to address the leading 
causes of vision loss in Indigenous peoples: cataract 
and refractive error.
 ► The design and evaluation of eye care service deliv-
ery models would benefit from consideration of all 
five dimensions of access (approachability, accept-
ability, availability, affordability and appropriateness) 
and more partnership with Indigenous peoples.
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and persistence in preserving and continuing their 
culture despite a shared history of violent colonisation 
and violation of human rights. In 2015, most countries 
signed up to achieve the Sustainable Development Goals 
(SDGs) by 2030, with an overarching aim to leave no one 
behind.2 In the 90 countries where Indigenous peoples 
live, of whom there are an estimated 370 million, they are 
among the most marginalised and should therefore be 
a priority group in the SDG era.3 The term Indigenous 
people is used to describe many diverse peoples and 
cultures. For this review we use the definition of Indige-
nous peoples provided by the United Nations Permanent 
Forum on Indigenous Issues (UNPFII).3 4
Indigenous peoples across the globe have poorer health 
and social outcomes compared with non- Indigenous 
people, including dying younger, having higher rates 
of infant mortality and poverty, and lower educational 
attainment.5 The 2015 United Nations report, State of 
the World’s Indigenous Peoples, stated that ‘Indigenous 
peoples’ access to adequate health care remains one of 
the most challenging and complex areas’.6 While 80% 
of Indigenous peoples live in low- income and middle- 
income countries in Asia, Latin America and Africa, the 
report recognised that in high- income countries Indig-
enous peoples experience significant health disadvan-
tage compared with non- Indigenous people as a result 
of institutionalised discrimination and marginalisa-
tion.6 7 For example, in 2012 the median life expectancy 
for Indigenous Australians was 10 years lower than for 
non- Indigenous Australians.8
One area of concern for Indigenous peoples is eye 
health. Vision impairment surveys tend not to include 
subanalysis by Indigeneity, so in many countries the prev-
alence of vision impairment among Indigenous commu-
nities is unknown.9 Australia is the only high- income 
country to have carried out a nationwide survey of the 
prevalence and causes of vision loss comparing Indige-
nous and non- Indigenous Australians. The 2016 survey 
found that the prevalence of vision impairment was 2.8 
times greater in Indigenous Australians (17.7%, 95% CI 
14.5 to 21.0) compared with non- Indigenous Austra-
lians (6.4%, 95% CI 5.2 to 7.6) after adjusting for age 
and gender (p<0.001).10 Much of this disparity in vision 
impairment can be attributed to reduced access to eye 
care services, distrust of health services and a lack of 
cultural safety and non- clinical support systems.11 Indig-
enous participants had lower prevalence of eye care 
examinations compared with non- Indigenous partici-
pants, with geographical remoteness further reducing 
the likelihood of having had an eye examination in the 
past 2 years.12 13 Canada, the USA and New Zealand have 
had no nationwide survey of Indigenous eye health, but 
smaller studies reporting prevalence of vision impair-
ment, blindness or specific ophthalmic conditions have 
consistently shown a higher burden among Indigenous 
compared with non- Indigenous communities.14–20 Again, 
access to eye care services is highlighted as a key factor 
in maintaining this population inequality, for example, 
eye services not being available in locations with majority 
Indigenous peoples, the prohibitive cost of travelling to 
and accessing clinical care, a lack of integrated culturally 
appropriate eye services and a lack of consistent skills in 
cultural safety for those delivering care.12 21
Strategies to improve access to eye care services for 
Indigenous peoples must be informed by evidence 
and include the perspectives of those people currently 
‘missing out’. This scoping review aims to summarise the 
existing literature on service delivery models designed 
to improve access to eye care services for Indigenous 
peoples. This work fed into the Lancet Global Health 
Commission on Global Eye Health.22
This review is focused on high- income countries and 
aimed to answer the following questions:
 ► What is the quantity and the characteristics of 
published reports describing service delivery models 
to improve access to eye care for Indigenous peoples 
in high- income countries?
 ► What methods and interventions are used by these 
service delivery models to improve access to eye care?
 ► What are the current gaps in the literature and what 
lessons can be learnt regarding models that have 
been successful in improving access?
We defined eye care service delivery models as any organ-
ised programme designed to provide or improve eye care 
services, ranging from non- specialised primary healthcare 
to tertiary ophthalmic care.23 Our definition of access was 
guided by the conceptual framework of patient- centred 
healthcare access by Levesque et al,24 which emphasises 




The protocol for this review has been previously 
published.23 We have reported this review following the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses for Scoping Reviews guideline.25
Patient and public involvement
It was not feasible to include patient and public engage-
ment in this research.
Eligibility criteria
Our eligibility criteria were as follows:
 ► Population: the target population of the service 
delivery model was Indigenous peoples, as defined by 
the United Nations.4 If the target population was not 
exclusively Indigenous, we included studies where 
50% or more of the population were Indigenous.
 ► Intervention: any service delivery model to improve 
access to eye care. These could include theoretical 
modelling of a service or a description and/or eval-
uation of an existing implemented service delivery 
model. If the report gave a clear description of the 
service delivery model within the methodology or 
discussion, it was included even if its primary aim 
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was not to describe or evaluate a service delivery 
model. For example, reports with a primary aim of 
describing disease prevalence but which also describe 
an eye service delivery model within the report were 
included.
 ► Setting: high- income country (as defined by the World 
Bank in 2019).26
 ► Comparator: studies with or without a comparator 
group were included.
 ► Outcomes: could include any eye service delivery 
outcome components, for example, number of 
service users, number of clinical assessments, number 
of treatments provided, and patient or health worker 
satisfaction.
 ► Study design: primary research reports of any study 
design (qualitative, quantitative and mixed methods 
studies). We excluded editorials, conference abstracts 
and posters, systematic reviews and grey literature.
 ► Other: there was no time limit on publication dates 
and no language limitations.
Information sources
On 25 January 2019 an information specialist searched 
MEDLINE, Embase and Global Health, using the strategy 
published as a supplementary file with our protocol.23 
This search was updated on 2 July 2020. All databases 
were searched from their inception without language 
limits. We examined the reference lists of all included 
articles to identify further potentially relevant reports of 
studies. We also searched the reference lists of systematic 
reviews that were identified during the searches.
Selection of sources of evidence
Two reviewers (two of HB, JR, JB, LH or AB) inde-
pendently screened the titles and abstracts of identified 
reports to exclude publications that did not meet the 
inclusion criteria. Full- text articles were retrieved for 
review if the citation seemed potentially relevant. Two 
of these reviewers independently assessed the full text of 
each report against the eligibility criteria. Any discrepan-
cies between the reviewers were resolved by discussion, 
and a third reviewer was consulted when necessary.
Data charting process
Two custom data charting forms were developed in 
Excel: one for studies describing implemented service 
delivery models in which the model is currently or has 
been previously applied to a population (eg, an existing 
spectacle supply programme for Indigenous peoples); 
and the other for non- implemented model reports which 
describe wider components of service delivery and access 
that have not been executed within a population (eg, a 
discussion of methods to deliver culturally sensitive eye 
care). Each form was first piloted on five studies by each 
of HB, JR, JB, LH and AB, and required amendments 
were agreed by consensus. Due to the broad scope of the 
studies included, data charting was an iterative process 
throughout the review process, with the data charting 
forms amended as required. Each included study was 
charted independently by two reviewers. Any discrepan-
cies between the reviewers were resolved by discussion, 
and a third reviewer was consulted if necessary.
Data items
For all reports we collected the following data items:
 ► Publication characteristics: author, title, year of publi-
cation, country in which the model was applied and 
type of model described (implemented service delivery 
model or non- implemented).
 ► Context: Indigenous population targeted, eye condi-
tions targeted and clinical service provided.
 ► Summary of service delivery model described.
For studies describing implemented service delivery 
models, the following additional data items were 
extracted:
 ► Characteristics of service delivery model:
 – Indigenous engagement and cultural sensitivity 
(eg, whether Indigenous peoples were included 
in service design and implementation, methods to 
improve cultural sensitivity of services).
 – Service delivery inputs identified in the model (eg, 
human resources, medicines, surgeries, spectacles, 
facilities, ophthalmic equipment, health informa-
tion systems).
 – Access dimensions from the Levesque model24 that 
were addressed by the model.
 ► Service delivery outcomes of the model if stated 
(eg, number of consultations, number of spectacles 
dispensed, number of surgeries performed, patient 
satisfaction).
 ► If the model was evaluated, and summary of the main 
points from the evaluation.
Synthesis of results
The quantitative data were summarised using descriptive 
statistical methods (eg, measures of frequency). Qualita-
tive data were analysed using thematic analysis. For data 
items on Indigenous engagement and cultural sensitivity, 
access dimensions and evaluation findings, data from 
the two data collectors were collated and read through 
several times for a process of familiarisation and reflec-
tion. A coding system was then developed using an itera-
tive process of code development. The codes were then 
grouped into themes from which key intervention char-
acteristics were identified. For data items on access, key 
themes were mapped onto the Levesque model of access 
dimensions.24
RESULTS
Selection of sources of evidence
We screened 2604 titles and abstracts, of which 250 full- 
text articles were subsequently reviewed and 67 reports 
ultimately included. The 67 reports represented 67 
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separate studies and 63 distinct models as some models 
were described by more than one paper (figure 1).
Characteristics of sources of evidence
Of the 67 included studies, 50 described an imple-
mented service delivery model (hereafter referred to 
as implemented models) that is in use, or has been in use, 
within a population. From these 50 studies, 46 distinct 
service delivery models were described. A further 17 
reports discussed components of service delivery models 
to increase access to eye care for Indigenous popula-
tions without describing an implemented model (here-
after referred to as non- implemented models). Most studies 
focused on Indigenous peoples in Australia (n=45, 67%), 
followed by the USA (n=11, 16%), Canada (n=7, 10%), 
New Zealand (n=2, 3%), Taiwan (n=1, 2%) and Green-
land (n=1, 2%); two- thirds were published after 2010 
(n=45, 67%) (table 1).
The main disease focus of the studies was diabetic reti-
nopathy (n=30, 45%), followed by ‘all eye care’ (n=16, 
24%) and trachoma (n=11, 16%). Few studies discussed 
interventions to improve access for patients with cataract, 
refractive error or glaucoma. The most common clin-
ical services discussed in the literature were screening 
(n=29, 43%), ‘general eye care’ (n=14, 21%) and surgical 
services (non- trichiasis) (n=5, 7%). Interventions to 
improve access to optometry, rehabilitation services and 
health promotion services for Indigenous peoples were 
less commonly described in the literature (table 1).
Synthesis of results
Implemented service delivery models
Characteristics of implemented service delivery models
The 46 implemented service delivery models from 50 
studies described a range of models to provide eye 
care to Indigenous peoples. These are summarised in 
table 2. Almost two- thirds were implemented in Australia 
(n=29/46, 63%) and almost half (n=21/46, 46%) 
described a teleophthalmology programme, most of which 
(n=19/21, 90%) were screening programmes for diabetic 
retinopathy. Most of these (n=12/21, 57%) described inte-
gration of teleophthalmology for diabetic eye screening 
into existing diabetes care in community primary care 
or Indigenous healthcare clinics in Australia.27–41 A 
further six models described mobile teleophthalmology 
services visiting Indigenous communities in Australia,29 42 
Canada43 44 and New Zealand.45 46 One model described 
both these approaches and is therefore listed twice.29 In 
three of these teleophthalmology models Indigenous 
health workers in Australia were trained to take fundus 
images.35 36 42 Two further models from Australia focused 
on technical aspects of the screening programme, such as 
addition of optical coherence tomography imaging47 and 
the use of direct ophthalmoscopy compared with fundus 
Figure 1 PRISMA flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta- Analyses.
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cameras.48 A further model described mobile vision 
screening for children in Australia (aged 0–16 years) 
integrated within an existing ear screening programme 
visiting schools.49 Lastly, one model described the use of 
teleophthalmology to assist in preoperative assessments 
to reduce the waiting times for cataract surgery.50
Beyond integration of teleophthalmology services, 
nine models described the integration of other eye care 
services into existing Indigenous primary healthcare. 
Three models focused on optometry services in the 
USA51 and Australia.52 53 Three described the integration 
of eye care into comprehensive diabetic services in 
Australia54 55 and Canada.56 One focused specifically on 
cataract services in Australia,57 and two described general 
eye care programmes in Australia.58 59
Another described model was the use of outreach 
services (n=5). Four papers described outreach to rural 
and remote locations by optometrists and/or ophthal-
mologists: one in Taiwan60 and three in Australia.61–63 
One paper described mobile laser surgery for narrow 
angle glaucoma prevention in Canada.64








Country which the model applies to
  Australia 31 (62) 14 (82) 45 (67)
  USA 9 (18) 2 (12) 11 (16)
  Canada 6 (12) 1 (6) 7 (10)
  New Zealand 2 (4) 0 (0) 2 (3)
  Greenland 1 (2) 0 (0) 1 (2)
  Taiwan 1 (2) 0 (0) 1 (2)
Year of publication
  Pre-1980 2 (4) 0 (0) 2 (3)
  1980–1989 1 (2) 0 (0) 1 (2)
  1990–1999 4 (8) 2 (12) 6 (9)
  2000–2009 12 (24) 1 (6) 13 (19)
  2010–2020 31 (62) 14 (82) 45 (67)
Eye disease targeted
  Diabetic retinopathy 26 (52) 4 (24) 30 (45)
  All eye care 8 (16) 8 (47) 16 (24)
  Trachoma 9 (18) 2 (12) 11 (16)
  Cataract 3 (6) 1 (5) 4 (6)
  Refractive error 2 (4) 2 (12) 4 (6)
  Glaucoma 1 (2) 0 (0) 1 (1.5)
  Low vision 1 (2) 0 (0) 1 (1.5)
Main clinical service in the model
  Screening 26 (52) 3 (18) 29 (43)
  Non- specific/general 6 (12) 8 (47) 14 (21)
  Surgery (excluding trichiasis surgery) 4 (2) 1 (6) 5 (7)
  Optometry 2 (4) 2 (12) 4 (6)
  Health promotion/training 2 (4) 1 (6) 3 (4)
  Rehabilitation 1 (2) 0 (0) 1 (1.5)
  SAFE for trachoma†
   ►Surgery 4 (2) 2 (12) 6 (9)
   ►Antibiotics 4 (2) 2 (12) 6 (9)
   ►Facial cleanliness 6 (12) 2 (12) 8 (12)
   ►Environmental change 3 (6) 2 (12) 5 (7)
*Percentage of the total number of studies for each of the three groups.
†Some trachoma reports describe more than one SAFE component.
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Two models described the use of training Indigenous 
health workers to deliver community eye care services: 
one trained community outreach workers to teach vision- 
impaired older people independent living skills in the 
USA65 and the other trained Aboriginal health workers in 
primary eye care in Australia.66 One model described the 
use of mobile phones (mobile health) to carry out eye 
health promotion regarding diabetic retinopathy with 
Indigenous women in Canada.67
Lastly, eight models focused exclusively on access 
to trachoma control measures in the USA (n=1)68 and 
Australia (n=7).69–77 Trachoma requires specific, well- 
defined interventions which are not widely applicable to 
other eye conditions: SAFE (surgery for trichiasis, mass 
antibiotic distribution, promotion of facial hygiene and 
environmental change). One model focused specifically 
on screening for trichiasis,74 two models described mass 
antibiotic distribution,68 69 and three others focused on all 
aspects of trachoma except trichiasis surgery.70 73 76 One 
model described a health promotion strategy to increase 
facial hygiene practices using clinics at football matches,72 
and another described a multicomponent health promo-
tion strategy for trachoma implemented in Northern 
Territory, Australia.71 77
Effectiveness of implemented service delivery models
Reported outcomes and evaluations
Of the 50 studies reporting an implemented model, 41 
(82%) reported at least one outcome related to access 
(table 2). These studies also provided some reflection 
on whether the eye care service delivery model was 
successful, but this tended to draw on changes in service 
outputs, such as consultations or spectacle dispensing, 
without any statistical or comparative analysis. No studies 
evaluated the long- term impact, for example, change in 
the burden of vision impairment, among an Indigenous 
population as a result of implementing a service delivery 
model (table 2).
Indigenous engagement
Authors included an explicit statement that the model 
was designed to be socially and/or culturally appropriate 
in 20 (40%) implemented service delivery model studies. 
Strategies included employing regional eye health coor-
dinators from within the Indigenous community to 
improve coordination between healthcare providers and 
the community49 60 and using Indigenous health workers 
to carry out community eye care that is culturally sensi-
tive.35 43 A study in Canada demonstrated that a culturally 
sensitive, community- based teleophthalmology clinic for 
Aboriginal Canadians significantly increased attendance 
rates,34 while attendees of a community- based diabetic 
retinopathy screening within an Indigenous health 
service in metropolitan Australia reported the screening 
experience was more ‘culturally safe’.38 One example of 
a culturally sensitive trachoma programme was the multi-
component health promotion model implemented in 
Northern Territory, Australia. Several different health 
promotion initiatives were centred around the ‘Trachoma 
Story Kit’, developed as a culturally appropriate health 
promotion material with input from Aboriginal health 
services, Departments of Health and Education, non- 
governmental organisations, community programmes 
and environmental health. The implementation of the 
programme was advised throughout on cultural safety 
and acceptability by the Ngumbin Reference Group of 
Elders and Aboriginal health workers.71 77
Authors reported that Indigenous peoples were 
involved in the design of the eye care service in 17 of 
the 50 studies (34%). For example, when establishing 
a spectacle subsidy scheme in Victoria, Australia, the 
leaders of the target community were included as stake-
holders, community elders were involved in the selection 
of spectacle frames, and an Indigenous patient pathway 
coordinator was selected from the community.52 In a 
teleophthalmology screening programme in Canada 
health providers sent letters to community leaders 
to assess interest in the scheme, invited community 
members to attend project launch meetings and organ-
ised clinic dates and times based on preferences of the 
community.43 Other studies described how Indigenous 
community members and/or leaders were consulted 
to help design eye care services. For example, in a cata-
ract surgical service redesign programme in Australia, 
community members from the target Indigenous 
population were involved in brainstorming the service 
redesign.57 In Canada ideas for making a screening 
programme more culturally acceptable were gained 
from consulting a spiritual liaison from the Indigenous 
community.34
Access dimensions
Only 2 of the 46 implemented service delivery models 
described a model that addressed all stages of access 
outlined in the Levesque et al24 access framework; these 
and other models are mapped against Levesque et al’s 
framework in figure 2. The first model addressing all 
access stages involved teleophthalmology screening 
for First Nations clients with diabetes in Canada.43 This 
programme distributed health promotion material 
before the launch of the programme, eliminated travels 
costs and time for the client by bringing the clinic to 
the community, provided screening free of charge, and 
aimed to engage the community through supporting 
young people from the targeted community to gain 
work experience within the scheme. Second, a low- cost 
spectacle scheme implemented in Victoria, Australia 
increased transparency through use of members of Indig-
enous community as stakeholders. They improved acces-
sibility by increasing the number of service sites, clinical 
sessions, optometrists and expanded to more rural loca-
tions. The spectacles were provided at a reduced fixed 
cost, services were provided within the existing culturally 
appropriate Aboriginal health service facilities, and commu-
nity engagement was undertaken to plan and implement 
the scheme.78
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Across all studies, ‘availability/ability to reach’ was the 
access stage most often addressed, with 44 studies reporting 
some aspect of increasing availability of eye services for 
Indigenous peoples. This commonly involved increasing 
the number of clinical sites,51 52 providing services in more 
remote/rural areas,43 61 expanding human resources51 52 
or providing more flexible clinic operating times.43 Other 
access stages were described by far fewer studies, for example, 
‘appropriateness/ability to engage’ (n=17). Examples exclu-
sively focused on improving the ability of the community 
to engage in the eye care service design and implementa-
tion.38 52 54 66 ‘Acceptability/ability to seek’ was addressed in 
18 studies; examples included employing a community eye 
health coordinator,36 49 57 60 recruiting health workers from 
the targeted Indigenous community34 43 60 and liaising with 
existing Indigenous healthcare systems.39 45 57 61 In terms of 
‘approachability/ability to perceive’ (n=18), the literature 
provides some positive examples of increasing commu-
nity awareness of eye care services to improve approach-
ability,36 37 43 45 52 but there were fewer examples of attempts 
to improve a community’s ‘ability to perceive’.71 72 ‘Afford-
ability/ability’ to pay was rarely reported (n=7). There were 
no examples of improving ‘ability to pay’, but some delivery 
models described fixed, low- cost or free eye care services.52 53 
Across all five access dimensions, models on the supply side 
were more commonly described than the demand side.
Non-implemented models
An additional 17 reports were identified that discussed 
wider aspects of service delivery and access to eye care for 
Indigenous peoples in high- income countries, but did not 
specifically describe or evaluate an implemented service 
delivery model. Key strategies for improving access to eye 
care were drawn from these reports and are summarised 
in table 3. These strategies have been matched with the 
five service delivery models described in the ‘Implemented 
service delivery models’ section, and an additional category 
of broader themes has also been included.
DISCUSSION
Summary of evidence
What were the numbers and characteristics of published reports 
describing service delivery models to improve access to eye care 
for Indigenous populations in high-income countries?
Most studies identified in this review described eye care 
delivery models to improve access to eye care for Indigenous 
Figure 2 Components of identified service delivery models to improve access to eye care for Indigenous peoples, mapped 
against the stages of the Levesque et al24 framework (illustrative examples extracted from 50 implemented model studies). DR, 
diabetic retinopathy; GP, general practitioner; mHealth, mobile health.
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peoples in Australia and focused on the delivery of diabetic 
eye care services or trachoma elimination strategies. 
There was very little literature from other high- income 
countries with Indigenous peoples such as New Zealand, 
Canada, USA, Taiwan and Greenland, and none from 
countries such as Singapore, Uruguay and Chile.9 This 
lack of evidence is despite documented inequality in the 
prevalence of ocular conditions among Indigenous popu-
lations in many of these countries. In their recent system-
atic review, Foreman et al9 identified the leading causes of 
vision impairment (visual acuity worse than 6/18) among 
Indigenous adults worldwide were uncorrected refractive 
error (responsible for an estimated 54.0%–65.1% of vision 
impairment) and cataract (20.1%–29.3%). The relative 
magnitude of these two conditions is not reflected in the 
studies we identified; only four studies specifically focused 
on the delivery of optometry and/or refraction services to 
Indigenous peoples,51 52 79 80 while a further four focused on 
cataract services50 57 61 81 (table 1).
What methods and interventions are used by the identified service 
delivery models to improve access to eye care for Indigenous 
populations?
There was consistency among the studies in the service 
delivery models described. The most commonly described 
model was teleophthalmology, specifically the integration 
of teleophthalmology screening into existing primary 
care and/or Indigenous healthcare services. This model 
is in line with recommendations outlined in Australia’s 
Roadmap to Close the Gap for Vision82 and aims to improve 
the identification and referral of eye care needs from 
the primary care setting. The use of outreach services to 
Indigenous peoples was described less frequently in the 
literature.
Fewer than half of the studies reporting implemented 
models discussed methods to make eye care service 
delivery socially and culturally acceptable to the Indig-
enous peoples being targeted, and even fewer reported 
involving Indigenous peoples in the design and imple-
mentation of services. This contrasts with the message 
repeatedly drawn from the non- implemented model 
studies that services need to be culturally appropriate in 
order to overcome the documented barriers to access to 
eye care among Indigenous peoples. Clearly there is a gap 
between what is discussed as a theoretical ‘gold standard’ 
approach to providing eye care to Indigenous peoples and 
what is carried out in practice. Some studies in this review 
provided examples of how this can be achieved, such as 
the Canadian teleophthalmology screening service that 
placed a teepee outside the clinic for patients to partic-
ipate in cultural activities such as bracelet making and 
sharing of food, and to enable patients to discuss their 
physical, mental, spiritual and emotional health as part 
of their eye healthcare.34
Most of the models we identified in the literature (eg, 
teleophthalmology, integration into Indigenous primary 
health, outreach, training Indigenous health workers) 
aimed to keep eye care within Indigenous communi-
ties. Despite this, very few studies referred to cultural 
responsiveness, cultural safety or engagement. If health 
service interventions are brought into communities, but 
are not engaged with communities, eye health outcomes 
are more likely to remain the same. Service delivery 
Table 3 Strategies for improving access to eye care for Indigenous peoples proposed in reports of non- implemented models 
(n=17)
Service delivery model Proposed strategies to improve access
Teleophthalmology screening  ► Ensure culturally appropriate ‘patient- provider’ communication regarding diabetic 
retinopathy to reduce non- adherence to screening programmes.86
Eye care integrated within 
primary care and Indigenous 
healthcare
 ► Train primary care staff to enable primary care to support eye care delivery.62 81 87–90
 ► Design tertiary ophthalmic services to incorporate needs of Indigenous peoples to improve 
uptake.72 88
 ► Ensure primary healthcare staff have knowledge of a well- defined patient pathway from 
community identification of eye care need to referral, treatment and monitoring.91
Outreach ophthalmology and 
optometry
 ► Improve coordination between Indigenous healthcare system and eye care 
services.62 87–90 92–94
Education, training and 
health promotion
 ► Provide culturally appropriate eye health knowledge training for healthcare workers and their 
communities.70 90 95
Trachoma control measures  ► Optimise the intensity and strategy of comprehensive interventions in Australian Aboriginal 
communities with endemic trachoma.70 92 96–98
Broader service delivery 
components
 ► Use a health systems approach when designing eye care services.90
 ► Calculate estimates of cost, cost- effectiveness and models of funding eye care.88 90 99 100
 ► Deliver culturally appropriate eye care services to reduce barriers to patient access.11 88 89 101
 ► Distribute eye care professionals and funding equitably.13 62 89
 ► Plan sustainable eye care services.101
 ► Ensure monitoring and evaluation to collect, analyse and report local, regional and national 
data on eye care services, quality and satisfaction.89 90
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models need to adopt frameworks that place cultural 
responsiveness at their core. For example, a frame-
work to provide culturally responsive service delivery to 
Indigenous peoples has been developed by the Indige-
nous Allied Health Australia.83 The cultural responsive-
ness framework provides practical strategies to enable 
health services to provide culturally safe and responsive 
services that meet the needs of Indigenous peoples, with 
continued dialogue and engagement with Indigenous 
peoples placed at the core of the framework.
The literature identified tended to describe supply- side, 
rather than demand- side strategies, including methods 
to improve availability such as scheduling clinical services 
more frequently and having services located in isolated 
communities. Few studies described ways in which the 
arguably more challenging components of service delivery 
(appropriateness/ability to engage, acceptability/ability 
to seek and approachability/ability to perceive) could be 
improved. These demand- side access dimensions (ability 
to engage, seek and perceive) have been discussed in the 
wider literature as important areas to target to improve 
access to eye care. A recent qualitative study of determi-
nants of eye health among Indigenous Australians with 
diabetes found that trust, culture and communication 
were three key areas in need of improvement in order 
to improve patient access to eye services and eye health 
outcomes.11 In particular, this study found that a lack of 
Indigenous language interpreters, lack of cultural literacy 
for non- indigenous clinicians and distrust of clinicians 
and health services contribute to reduced access to and 
uptake of eye care services. One proposal is the introduc-
tion of Indigenous liaison officers to increase cultural 
safety and trust in hospital settings and provide advocacy 
and non- clinical support. These non- clinical roles could 
supplement the role of eye health coordinators which 
have been commonly mentioned in the literature in this 
review. In addition, cultural responsiveness training for 
non- Indigenous clinical staff is a further tool that can be 
used to enable culturally safe access to eye care services.
Very few studies discussed affordability, despite cost 
often being stated as a barrier to accessing eye care.84 The 
preponderance of reports from Australia may explain 
this, given that government funding is available for eye 
care examinations by ophthalmologists and optome-
trists. The review demonstrated a lack of rigorous evalu-
ation of service delivery with regard to access dimension 
outcomes. No study provided a comprehensive evalua-
tion of outcomes, such as the change in the burden of 
vision impairment within the population where the eye 
care service was delivered. Instead, many studies reported 
on project outputs, such as change in patient attendance 
numbers.
What are the current gaps in the literature and what lessons can 
be learnt regarding models that have been successful in improving 
access?
Promisingly, most studies were published after 2010, 
suggesting that the published literature on this topic 
is increasing over time. However, while the volume is 
increasing, the scope remains narrow. The geograph-
ical spread needs to increase, in particular with more 
research outside Australia, and the inclusion of other 
high- income countries with marginalised Indigenous 
peoples, for which no literature was identified in this 
review. Many of the service delivery components, particu-
larly those outlined in the non- implemented model 
reports, are applicable to most nations and should not 
be limited to one country or region. However, it is impor-
tant that implementation research is conducted in the 
setting within which the service is needed and ensures 
local community engagement and ownership.6
The review also identified a limited clinical scope. We 
recommend further research beyond the current focus 
on diabetic retinopathy screening. This service requires 
specialist photography equipment, health information 
systems and technologies which are not always appli-
cable to other aspects of eye care, and therefore findings 
from these studies lack generalisability to other eye care 
services. The review revealed a major gap in reporting 
the short- term and long- term clinical outcomes of eye 
care services developed for Indigenous peoples in high- 
income countries. Outputs (numbers attending, satis-
faction surveys) were more commonly reported in the 
literature. Without more comprehensive evaluations of 
services, the success of delivery models remains largely 
unknown.
Lastly, the methodological approaches used could 
be strengthened to provide more robust evidence for 
interventions that are effective. Although this review, as 
a scoping review, did not formally assess the quality of 
included studies, we were able to identify a lack of fully 
evaluated long- term implementation studies to robustly 
assess a service delivery model for eye care in this setting. 
Although service delivery outcomes were collected for 
most studies, few studies evaluated the model using all 
five access dimensions and none was able to show the 
long- term impact of the intervention.
Limitations
There are some differences between our published 
protocol23 and this scoping review. First, there were a 
larger number of studies identified in the literature 
search than we had predicted. We therefore decided not 
to include grey literature as we felt the published liter-
ature alone would answer our research questions and 
we were limited by time and resources to additionally 
search all grey literature on this topic. We are aware that 
this scoping review includes only models that have been 
published in the peer- reviewed literature and therefore 
may not reflect all service delivery models in use. Second, 
in the protocol we stated we would collect information 
on the ‘enabling health system functions’ described in 
the model. As we started the iterative process for data 
charting it became clear that these data items were rare 
within the reports and better captured by other items we 
collected and analysed, such as the description of the 
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intervention. Third, the literature was very heteroge-
neous, and in attempting to keep the scope very broad we 
had to analyse reports in different ways, as some did not 
describe implemented service delivery models. Although 
we could not extract from these reports the data items we 
had proposed to extract in our protocol, we decided to 
retain ‘non- implemented model reports’ as they provided 
information on wide- reaching themes around the subject, 
which have helped to deepen our understanding. As we 
were completing our review, the CONSIDER (Consol-
idated criteria for strengthening reporting of health 
research involving indigenous peoples) statement was 
published providing guidelines for strengthening the 
reporting of health research involving Indigenous 
peoples.85 Our team includes Indigenous researchers and 
people who have worked in Indigenous primary health-
care and Indigenous eye care. However, we recognise 
that our review falls short of the CONSIDER statement in 
several areas, and in particular could have been further 
strengthened had we engaged Indigenous peoples with 
vision impairment. Lastly, as the majority of Indigenous 
peoples live in low- income and middle- income countries, 
by focusing only on high- income countries in this review 
it is likely we will have missed an important proportion 
of eye care services among Indigenous peoples living 
elsewhere. This will provide an important next research 
priority.
CONCLUSIONS
This scoping review identified a narrow geographical 
and clinical focus within the published literature on 
service delivery models to improve access to eye care for 
Indigenous peoples within high- income countries. The 
geographical locations, eye diseases targeted and eye care 
services delivered do not reflect the epidemiology of eye 
disease among Indigenous peoples in high- income coun-
tries. In 2015, the UNPFII called for culturally, linguisti-
cally and geographically appropriate models of care for 
Indigenous peoples, as well as participation by Indige-
nous peoples in the design and implementation of health 
policies and programmes.6 Disappointingly this review 
has found few examples of this approach in published 
studies. There are isolated examples of improvements in 
access to eye care when services are developed in part-
nership with Indigenous peoples. However, to realise the 
SDGs and leave no one behind, much more must be done to 
ensure Indigenous peoples can access eye care.
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